Remote Sensing of Land Surface Phenology
Phenology is the study of periodic life-cycle events (for example, flowering, insect emergence, nesting, migration) and how these stages are affected by climate and environment. Phenology describes how organisms are specifically adapted to the environmental cycles that surround them and it applies to nearly all aspects of life on Earth including the abundance, distribution, and diversity of organisms, ecosystem services, food webs, and the global cycles of water and carbon. Phenological events are sensitive to climate variation; therefore, phenology data provide important baseline information documenting trends in ecology and detecting the impacts of climate change on ecosystems at multiple scales.
Remote sensing of land-surface phenology can characterize vegetation changes during the growing season and documents specific events such as start and end of season and growing season duration (table 1) . These indicators can reveal broad-scale phenological trends that are difficult to detect over large areas using traditional ground-based methods ( fig. 1 To promote an understanding of how the RSP indicators relate to actual field conditions, the RSP program is collecting on-the-ground phenological data in conjunction with the USA National Phenology Network (USA-NPN). The USA-NPN promotes a broad understanding of plant and animal phenology and its relationship with environmental change. The network is a consortium of individuals and organizations that collect, share, and use phenology data, models, and related information.
The USGS Earth Resources Observation and Science (EROS) Center is building a record of the vegetation phenology of 14 species around its South Dakota campus using Nature's Notebook (https:// www.usanpn.org/natures_notebook), which is a phenology monitoring program that relies on "citizen scientists" to record plant and animal life-cycle events ( fig. 3) . These life-cycle data are made available by the USA-NPN to anyone interested in studying the phenology of species in their local areas and the response of species to their environment. These local observations provide important ground data for scientists who study climate and vegetation interactions.
Phenology indicators reveal important environmental data about the vegetation around us. For example, the mountains of southwestern Colorado often receive heavy snow in spring, though 2002 was a remarkably dry spring (Worrall et al., 2013) . RSP data were used to show the start of vegetation growth [in a sample area]. "Phenology is an underlying indicator of vegetation change, when it is scaled-up by remote sensing it can show potentially significant changes to populations in both time and space." -Jake Weltzin, Executive Director, USA National Phenology Network 
